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When it comes to web accessibility, two sets of guidelines are commonly used – Web Content 
Accessibility Guidelines (WCAG) and Section 508, however due to constant technology changes 
some rules in these guidelines become obsolete. This study seeks to add a new perspective in 
evaluating web accessibility – user interface/experience professionals who keep their ears on the 
ground for user and technology trends and focusing on users with visual impairment. It examines 
the Durham County Library website to find its inadequacies in catering for visually impaired users 
using recommendations from professional articles combined with the current guidelines (WCAG 
and Section 508). Results from analysis show that layout, content and navigation are the areas 
most lacking in accessibility while images, tables and frames are the more conforming elements. 
Finally, this study makes suggestions on improving the website so it is easier for the visually 
impaired user to access information. 
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INTRODUCTION 
The Internet has quickly become the new normal for day to day information needs. More 
and more people have replaced activities previously done physically, like shopping, going to the 
library or social interactions, with just a click of the mouse. According to Lee Rainie, et al (2014), 
87% of the U.S. population used the Internet in 2014, rising from 79% in 2013.  Information 
services have a responsibility to provide information efficiently and more importantly, equally, and 
this brings up universal design and accessibility. This is where an information system provides any 
type of disabled user the same level of access to information as a non-disabled user.  
The 2011 U.S. Census Bureau reported that a population of about 6.62 million have a 
vision difficulty, either partially or completely blind. In 2012, it reported that 6.69 million of the 
population have a vision difficulty, then in 2013 this number rose to 7.02 million, and in 2014, to 
7.06 million (U.S. Census Bureau, 2013). These rising prevalence rates demonstrate that the 
visually impaired population is a notable fraction of internet users that need to be considered 
when designing an information system.  
The Durham (North Carolina) County Library (DCL) website 
(http://durhamcountylibrary.org) provides general information like hours of operation, events, 
and contact information. It also provides access to the library’s catalog and digital collections 
together with the ability to borrow, place holds and create book lists. The DCL website stands to 
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serve the Durham County residents estimated at 290,874 (Durham Demographics, 2015). In this 
population, it was reported that 5,110 (Durham Demographics, 2014) residents have a vision 
difficulty in the year 2014, and 5,827 residents in 2013. (Durham Demographics, 2013). 
The DCL website should be an information resource available to all Durham county 
residents, but can the 5,110 visually impaired residents access information as efficiently and 
equally as the sighted residents? How accessible is the DCL website?  This paper aims answer 
these questions by gathering accessibility factors from both established guidelines and 
professional sources then use them to analyze the visual accessibility of the DCL website. The 
results of this analysis will be used to suggest design changes while incorporating accessibility 
factors and therefore improving the visual accessibility of the website. 
PREVIOUS STUDIES 
The Americans with Disability Act (ADA) advocates equal access to online information for 
users with visual impairment in all state and local government websites, and also gives provisions 
on what is involved in ensuring web accessibility. Additionally, the subject of web accessibility has 
been studied by many user experience professionals in topics like importance of web accessibility, 
factors defining an accessible website and ways to improve web accessibility. This review explores 
past studies related to visual impairment and the methods used to evaluate accessibility for 
websites.  
A common matter addressed by literature is the importance of making a website or 
application accessible. Daniel Wilson (2015) states that as much as websites have become 
important tools for providing content, they are deemed ineffective if they have poor accessibility. 
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Rebecca Power & Chris LeBeau (2009) recognize the heavy reliance of libraries on electronic 
resources and therefore, just like with other library materials, it is important to have these 
resources available to the all the users.  Initially, web accessibility demands started as a result of 
increased use of screen readers by the older generation who had developed visual problems, but 
screen readers were getting too expensive (Shailendra Kumar & Gareema Sanaman, 2015). This is 
where Kumar & Sanaman (2015) highlight the need to design websites that are usable without 
the use of screen readers. This concept is known as universal web design and it diminishes costs 
brought about by assistive technologies by adapting the web to suit the user, instead of the other 
way around. Additionally, Ron Stewart and Vivek Narendra (2005) add that even with the best 
screen readers and audio web browsers, if a website’s content is poorly laid out, nothing can be 
done to fix its inaccessibility except by evaluating and fixing its content. Todd Vandenbark (2010) 
agrees that in addition to making content adaptable to assistive technologies, it should appear and 
operate in predictable ways and be compatible with current and future technologies. Universal 
design also incorporates users with slow internet connections or low bandwidth to be able to 
access online content (Holly Yu, 2014) just as effectively as an average user.  
The Web Content Accessibility Guidelines (WCAG), created by the World Wide Web 
Consortium (W3C), provides basic principles on what makes a website accessible, “A website is 
considered accessible if it is perceivable, operable, understandable and robust”. Section 508 
guidelines, under the U.S. Rehabilitation act, require that information systems be interoperable 
with all types of assistive technologies. These two guidelines have formed the basis of multiple 
website evaluation studies, with most choosing to use automated tools as a method of evaluating 
websites.  
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Mos Yong Yi and Ji Kang (2012) used HiSoftware to test a sample of public library websites 
for Section 508 compliance. In this study, HiSoftware is described as a reliable automated 
accessibility solution which provides accessibility testing for websites. Although the study focused 
on only 10 of the 17 Section 508 standards, findings indicated that most public library websites are 
not suited to deliver information to users that need special assistance.   
Maatta Smith (2014) evaluated 127 library websites using an automated web evaluator –
WAVE, which evaluates a website against the WCAG guidelines by reviewing underlying HTML 
code, then providing an evaluation report. The researcher additionally visually examined the 
websites’ home pages for accessibility features such as ability to convert web content to screen 
reader friendly versions or whether font sizes can be easily adjusted.   
Other studies have gone a step further to incorporate human participants for instance 
Vivienne Conway, et al. (2012) who evaluated the National Library of Australia’s website by 
assessing it against the WCAG using both human evaluators and a web accessibility tool.  Results 
of this evaluation revealed that as much as the automated tool was faster and examined more 
pages than the human evaluators, the tool was not able to analyze all guideline violations and 
additionally those that were discovered still needed verification from the evaluators.   
Kara Pernice and Jakob Nielsen (2001) took a different route and conducted a non-
guideline based usability study for a range of websites using participants with disabilities (most of 
whom had visual impairments) and participants without disabilities (serving as a control group). 
Usability problems were quantitatively compared among the two groups to find the areas of the 
websites that the disabled participants had the most difficulty. This proved to be an adequate 
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method of recognizing exactly where and why users encountered problems in the websites and 
how they can be improved.   
Mixed method approaches have also been used in evaluation. Serhat Kurt (2011) used a 
mixed approach in evaluation of Turkish University website homepages. First he conducted the 
graphical browser testing which involved turning off images in the browser, changing font sizes, 
using different screen resolutions, changing the screen to grey scale and navigating using only the 
keyboard. This step was to test how the pages would display and react to user actions. Then the 
pages were examined using a text-only browser to check whether it would be readable by a 
screen reader. Next, automated testing was performed using a tool that checks for WCAG 
compliance and finally validation testing was done to check the HTML and CSS code for W3C 
compliance. Each approach yielded mixed results for instance a page would be compliable in 
terms of text-only readability but fail in automated testing.  
Another mixed method approach was used by Mohammad Hassanzadeh and Fatemeh 
Navidi (2010) where they employed manual, automatic and users’ experience methods to 
evaluate Iranian ministerial websites. The manual method involved employing web design experts 
to review the websites by examining pages, images, multimedia files, fonts and content using 
WCAG accessibility checkpoints. The automatic method involved using the WebXact software to 
evaluate the websites against the Section 508 guidelines. The user experience method presented 
15 participants with questionnaires to record their experience while using the websites. Findings 
in this study showed that each of the method had some deficit but the combination of the three 
made for a more thorough evaluation. 
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Following the same WCAG or Section 508 guidelines, these studies used a variety of 
approaches to effectively evaluate a website for accessibility but guidelines and tests remain the 
same. As technology rapidly changes, new accessibility barriers arise and even though web design 
experts have kept up with these changes by continually publishing new accessibility articles, the 
studies still seem to use either WCAG or Section 508 guidelines for evaluation, which means that 
recently discovered issues are left out. This study seeks to bridge this gap by implementing 
updated experts’ views in addition to existing accessibility guidelines. 
METHODOLOGY 
This paper involves combining current accessibility factors with ones gathered from web 
design and usability experts, then exercising them in analysis of the DCL website. Articles by 
experts and organizations in the web design and usability fields were selected and examined for 
accessibility factors, while noting the elements that these factors allude to. For example, if a factor 
advocates providing alternative text for non-text content, the elements being referenced in this 
case are images. Once all the professional factors have been explored, all the guidelines, including 
the WCAG and Section 508 guidelines, and their respective elements will be combined and used 
to perform analysis on the DCL website. Analysis will be done on a granular level by examining 
website elements, as opposed to whole pages since the design of the pages is similar throughout 
the website. Redesign will involve code or graphic suggestions that can be incorporated into the 
design of the website. 
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Professional Sources 
Accessibility is a topic widely discussed in the user experience and user interface profession, 
therefore it makes sense to search for articles from experts that are informed about current 
accessibility practices. Professional articles are advantageous because they are specialized 
publications, they target a particular field and are written by expert professionals. The articles 
examined are published by user interface/user experience industry leaders and by organizations 
that provide resources for the disabled.  Some of the sources that contributed the articles include: 
 American Foundation for the Blind – This is a national non-profit that specializes in providing 
knowledge and support to individuals and families affected by vision loss. It also provides 
educational resources to all professionals. 
 Center for Persons with Disabilities – Based at the Utah State University, this organization aims 
to improve the lives of the disabled through research and education to communities, families, 
policy makers and professionals. 
 Mashable Inc. – Mashable is a leading global media company specializing in documenting 
current trends in technology, media and business. Articles are written by an extensive list of 
experienced professionals in their respective fields. 
 Nielsen Norman Group – This organization is a leader in the user experience and user 
interface fields. They work with organizations all over the world to conduct research, training 
and interface evaluations. The principals are user interface gurus much profiled in top 
publications like the New York Times, Newsweek, Wired, etc. 
 UX Matters – This is a leading online magazine about user experience topics, founded to 
provide education to user experience professionals and students. Authors are user experience 
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thought leaders who share innovative ideas that shape the user experience industry and also 
publish news relevant to the user experience professional. 
 Web Usability – Web Usability was founded to provide usability evaluation and web 
accessibility services to corporate, government and non-profit organizations. They conduct 
accessibility research, test applications during development and conduct usability training 
tailored to the client organizations’ needs. Working with numerous organizations has 
provided extensive experience in all matters accessibility. 
Combined Accessibility Factors 
Commonalities among the professional accessibility factors, the WCAG guidelines and the 
Section 508 guidelines were identified and combined according to the elements they affect. The 
following tables contain the consolidated accessibility factors derived from Professional Sources 
(P), WCAG (W) and Section 508 (S) used to analyze the DCL Website.  
Images 
Rule ID Source(s) Accessibility Factor 
1 P,W,S Provide alternative text for images 
2 P Ensure image text is legible and with adequate contrast from the 
background 
3 P Avoid using image maps 
4 P Avoid text in graphics 
5 S Redundant text links shall be provided for each active region of a 
server-side image map 
6 S Client-side image maps shall be provided instead of server-side image 
maps except where the regions cannot be defined with an available 
geometric shape 
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Video/Audio 
Rule ID Source(s) Accessibility Factor 
7 P,W,S Include captions and transcript for video or audio media 
 
Color/Contrast 
Rule ID Source(s) Accessibility Factor 
8 P Color of the content should contrast with the page background 
9 S Web pages shall be designed so that all information conveyed with 
color is also available without color, for example from context or 
markup 
10 P Avoid reds and greens to highlight content as they are often 
indistinguishable 
 
Layout 
Rule ID Source(s) Accessibility Factor 
11 P Include a mobile version for mobile users 
12 P Markup on the page should flow logically              
13 P All interactive elements should be keyboard accessible 
14 P Avoid popups/new windows 
15 P Notify users when page has completed loading 
16 P Minimize scrolling 
17 P Be aware of column layouts 
18 W Use markup and style sheets and do so properly 
19 W Clarify natural language usage 
20 W Use W3C technologies and code guidelines 
21 S Documents shall be organized so they are readable without requiring 
an associated style sheet 
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Content 
Rule ID Source(s) Accessibility Factor 
22 P Mindfulness in using parenthesis and asterisks 
23 P, W Ensure user control of time-sensitive content changes.  Auto-
refreshing information can be distracting 
24 W, S Ensure that pages featuring new technologies transform gracefully 
25 W,S Ensure direct accessibility of embedded user interfaces 
26 W Use interim solutions for older browsers 
27 W Provide context and orientation information 
28 S Pages shall be designed to avoid causing the screen to flicker with a 
frequency greater than 2 Hz and lower than 55 Hz 
29 S A text-only page, with equivalent information or functionality, shall be 
provided to make a web site comply with the provisions of this part, 
when compliance cannot be accomplished in any other way. The 
content of the text-only page shall be updated whenever the primary 
page changes 
 
Font 
Rule ID Source(s) Accessibility Factor 
30 P Make allowances for enlarged text 
31 P Relative font sizes 
32 P Legible and readable text with adequate contrast from background 
 
Tables 
Rule ID Source(s) Accessibility Factor 
33 P Avoid use of large tables 
34 P Avoid graphics in tables 
35 P,W,S Include table summaries. Create tables that transform gracefully 
36 S Markup shall be used to associate data cells and header cells for data 
tables that have two or more logical levels of row or column headers 
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Frames 
Rule ID Source(s) Accessibility Factor 
37 P, S Frames shall be titled with text that facilitates frame identification and 
navigation 
 
Forms 
Rule ID Source(s) Accessibility Factor 
38 P Use clear labels instead of placeholder text in form fields 
39 P Match tab-order to visual layout for forms 
40 P Use the "Label" Tag for Form Controls 
41 P Avoid radio buttons 
42 P Label select menus 
43 P Form should be usable by keyboard only 
44 P Use the “Fieldset” Tag for checkboxes 
45 P Avoid red text or yellow highlighting to indicate errors 
46 P Use standard entry for phone number fields 
47 P Situate action buttons close to form 
48 P,S Provide sufficient time to fill in forms 
49 W,S Design for device-independence 
 
Navigation/Menus 
Rule ID Source(s) Accessibility Factor 
50 P Allow keyboard shortcuts to aid navigation 
51 P Large fonts and ample space between navigational elements and links 
52 P Avoid using cascading menus 
53 P Consistent navigation design 
54 W Design for device-independence 
55 S A method shall be provided that permits users to skip repetitive 
navigation links 
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Links/Buttons 
Rule ID Source(s) Accessibility Factor 
56 P, W Hyperlinks should be paired with descriptive anchor text 
57 P Provide skip links 
58 P Use large fonts, distinctive color and spacing for hyperlinks 
59 P, W All interactive elements should be keyboard accessible 
60 P Limit the number of links per page – avoid repetitive or dead 
links/buttons 
61 P Avoid using images as links 
 
Search 
Rule ID Source(s) Accessibility Factor 
62 P Forgiving search engine 
63 P Place search in prominent area 
 
ANALYSIS 
The Pew Research Center published a report, “What people do at libraries and library 
websites” by Kathryn Zickuhr, Lee Rainie and Kristen Purcell (2013), which indicated the features 
utilized most in a library website. The services that were sampled by users in this study had little 
variance by demographics which indicates that majority of users want almost the same type of 
services from library websites. It was found that in the past 12 months, 82% of the users searched 
the library catalog for books or other material, 72% were seeking basic library information like 
hours or location, 62% reserved books, 51% renewed a book, 51% used an online database and 
48% looked for event and program information.  
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Figure 1: Pew Research Center Report on library website usage 
These statistics were helpful in recognizing the high traffic pages that, as Nielsen (1999) 
explains, should be redesigned to follow accessibility rules promptly. Using this notion, elements 
contained in the following pages in the DCL website were assessed. A list of the page IDs and URLs 
of these pages is available in the Appendix 
 Homepage 
 User log in 
 Catalog  
o Catalog landing page 
o Advanced search 
o Catalog search results page  
o Item details page  
 Locations and hours 
 Calendar 
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 Program videos 
 Contact 
When assessing the website, the HP ProBook 15” Windows laptop with 1366 x 768 screen 
resolution was used. Google Chrome was the choice browser and was set at 100% zoom. To 
guide the assessment process, a set of codes corresponding to the accessibility factors was 
defined for each element. (See Coding Definition in Appendix). After each element was 
assessed, the result was recorded in the coding sheets, comprised of page ID, Rule ID and non-
conformance value. Each time an element was not compliant to a rule it was recorded as non-
conformant in the coding sheet. Non-conformance differed among elements, for example 
images are easily quantifiable therefore the total number of non-conforming images per page 
was recorded. Contrast on the other hand is about the look of the overall page therefore if a 
page was found to be non-conformant, it was assigned a value 1; otherwise it was assigned a 
value 0. This difference is indicated in the coding sheets as “Count”, for the quantifiable 
elements, or “Non-Conformance - yes (1) /no (0)”, for the non-quantifiable elements.  The 
coding results are available in the Appendix.  
FINDINGS 
The following were the most pronounced observations during analysis: 
Images 
Source code for each page was examined to check for image alt tags. Examining the 
source code ensured that no images, including hidden ones, were missed. During this process it 
was found that there are many unnecessary spacer images that could have been avoided by 
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applying proper styling. These images were predominantly found in the forms to separate labels 
and fields as evidenced in the advanced search page. These images thus increased the overall 
number of images which contributed to the overall level of non- conformance. Another factor that 
contributed to non-conformance was the low image contrast of the DCL logo to the background 
at the footer of the pages.  
Video/Audio 
Video content was presented as YouTube embedded videos which could either be viewed 
on the same page or externally in the YouTube website, however assessment was done when 
viewing on the DCL website. Pages that contained video content did not include captions or 
transcripts therefore non-conformance was at 100%. Audio files were not found in the pages 
examined, however they were found in the catalog, and were in download-only format. These 
were also not accompanied by transcripts. 
Color/Contrast 
Color contrast tests were performed using the Luminosity Color Contrast Ratio Analyzer 
tool which checked for a minimum contrast ratio of 4.5:1. Any value below this was found to be 
unusable to a visually impaired user. Most contrast violations were found in the footer area. To 
test whether the page was still viewable after color was switched off, the No Color widget was 
used. 
Layout 
Logical flow of layout was tested using Google’s ChromeVox extension to test how 
content is arranged in a screen reader view. This tool was used to visualize the pages the way a 
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screen reader would present it.  Additionally, layout was assessed by using the keyboard only to 
navigate through content, and a distinct issue found was that once the cursor got into the Twitter 
social media feed there was no way to navigate out of it and since this is a live feed tabbing 
through just kept loading more and more tweets. Another issue was that most pages use 
headings for styling purposes as opposed to organizing content. There were some H1 headings 
followed by H4, then H3, etc. More text was contained in a class “title” in order to style them as 
headings, however braille and screen readers would not detect these as headings, but as sections 
of content. Another violation was the use of new windows and popup dialogs as found in catalog 
pages triggered by actions like placing item holds, adding item to lists and texting item details. 
Popups and new windows can be disorienting to users with screen readers and magnifiers and 
they may also have a difficult time navigating back to the previous page where the browser back 
button may not help. 
Links/Buttons 
The links and buttons examined include only those within the content area – those in the 
header, footer and side bars were assessed as part of the navigation/menu elements. Link 
checking was performed by Google Chrome’s Link Validator and a noticeable issue found during 
assessment was the use of “click here” text in links which is discouraged since it does not properly 
describe the link or its target and this would be confusing to users with screen or braille readers.  
Another non-conformance issue was that links and buttons were not keyboard accessible, which 
is a major challenge to users that do not use a mouse to directly point to the links. An additional 
issue found was that there were lots of links that point to broken URI fragments, which means 
that the target of a link was not found. This again would be disorienting to the screen reader users 
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who would have to go back to the previous page after encountering a “page not found” 404 
browser error. 
Search 
A major issue found in the search forms is the lack of adequate error handling. Although it 
is helpful to have forgiving search forms, there should be some error handling and validation to 
prevent users from entering the wrong text. Furthermore single-field forms, like catalog or 
website search, should be made required to prevent accidental submission and unwanted results. 
Currently, a user is able to submit both the catalog and advanced search forms without entering 
any text and the form will still yield search results.  
In order to answer the question of how accessible the DCL website is, the rate of non-
conformant elements was calculated across all pages, as opposed to per individual page, because 
not all pages contain the same number of elements and therefore it would not be an equitable 
evaluation. Furthermore it is the compliance of elements that was being examined and not the 
pages. The following chart is a representation of the proportion of non-conformant elements 
across the ten pages examined. For a detailed table displaying how elements performed on each 
rule please see the Appendix. 
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Figure 2: Chart displaying non-conformance proportion of elements across all pages examined 
 
The chart above shows that majority of non-conformance was found in layout (23%), meaning 
that arrangement of the DCL website presents the most challenge for visually impaired users, 
whether using assistive devices or not.  
 Within layout most non-conformance was due to use of popup windows, scrolling and 
little use of W3C HTML code guidelines. Another reason was due to lack of keyboard 
access to interactive elements, which presents an impediment of users who opt to use 
keyboards as their input devices.  
 Navigation (15%) is a vital component in a website as this is the primary point the user 
references to reach the interior pages. By being the second most non-conforming 
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element essentially robs the visually impaired user the opportunity to easily go past the 
homepage. This was largely caused by lack of keyboard shortcuts and no ability to skip 
repetitive links, occurring in 100% of the pages examined.  
 Content (14%) followed closely behind and this was due to unavailability of orientation 
information which is providing adequate descriptions, labels and titles to elements. These 
are essential to screen readers which need that information to relay the correct content 
to the user. Stewart and Narendra (2005) put it best, that even with the best screen 
readers and audio browsers, if content is laid out poorly the only remedy is to evaluate 
and fix the content.   
 The major issue found with forms (10%) was labeling of form controls, where placeholder 
text was used inside fields and non-use of the label and fieldset tags. Ideally, all form 
controls should have a label tag clearly indicating what should be filled into the field. 
Fieldset tags are used in radio buttons, checkboxes or any grouping of fields and have a 
shared description.  The forms additionally presented a lack of keyboard accessibility.  
 Images were largely conformant, but short 3% due to lack of the “alt” tag in some images. 
However most of these images were “spacer” GIF images that do not display on the 
interface, but instead serve to add whitespace in the content. Whitespace can usually be 
added by style sheets therefore use of these extra images causes redundancy and ensures 
compliance to coding standards.  
 Search forms (0%) were found to have full conformance since they are all placed in 
prominent areas and found to have a forgiving search engine to accommodate input 
errors. However an issue observed, that is not necessarily an accessibility factor, was that 
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the search forms lack validation and error handling, which means that a user can submit 
an empty form and the engine would still return results. 
REDESIGN 
Redesign involves making suggestions that may be implemented, to either the website’s 
source code or look and feel, that will ensure that it not only complies to established accessibility 
guidelines, but to also professionally suggested guidelines. Based on the results of analysis, non-
conformance proportions have a small spread and with no outliers that may need immediate 
remediation therefore recommendations will be made starting from the elements with the 
highest rate of non-conformance.  
Layout 
Issue: Popup Windows  
Solution:  Popup windows are used to provide additional information to a website, however they 
must be used only when necessary, also keeping in mind that most users block popups in their 
browsers to avoid advertising. If it is necessary to include popups, it is advisable to label the link of 
the popup indicating that it will open in a new window so that the user can expect it. Another 
solution is to utilize JavaScript to open the popup for users that may have popups disabled. It is 
also advisable to provide a regular link together with the pop-up link to give the user more than 
one option of viewing the content. The regular link can be made to open content in a new window 
by adding the “target = _blank” attribute. 
Issue: W3C Code Guidelines 
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Solution: W3C coding standards ensure that the website’s code is accessible and usable across 
multiple browsers and computers. Not using these guidelines exposes the website to not only 
incompatibility with assistive technologies but it also exposes the user to security risks and 
inaccurate page indexing for search engines. To ensure the website is W3C compatible, it is 
encouraged to use separate cascading style sheets (CSS) and also running the code through a W3C 
validation tool for testing. 
Issue: Keyboard Access 
Solution: Keyboard access is vital for users who have a difficult time seeing the mouse pointer 
therefore it is imperative to have keyboard access and navigation throughout the website. Users 
typically use the “Tab” key to navigate through the page elements therefore it is advised to 
indicate elements currently in keyboard focus by applying outline property in the CSS document.  
This property draws a line around in-focus elements to make them stand out. A basic syntax 
according to W3C standards is as follows: 
outline: outline-color outline-style outline-width|initial|inherit; 
Navigation/Menus 
Issue: Keyboard Shortcuts 
Solution: Keyboard shortcuts are common in desktop applications, however adding shortcuts to 
websites is also possible. This can be done by using jQuery to ‘bind’ keys to functions. For example 
to assign the keyboard combination “CTRL+S” to select the search form: 
$(document).bind('keydown', 'ctrl+s', SearchFunction); 
 
function SearchFunction() { 
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    *** code to put the search text field in-focus here *** 
} 
This snippet detects the keys pressed and uses JQuery’s bind function to call the search function 
which will then select the search form. This of course is one of many methods that can be used to 
bind keyboard presses to functions. 
Issue: Skip Links 
Solution: For sighted users it is easy to point and go straight to the main content. However users 
with screen readers or keyboard navigation may have a challenge navigating to the main content, 
especially since they have to tab through the header content first then side-bar content, then 
finally the main content. To avoid this, skip links are essential to enable such users go directly to 
the page content or some other section of the page. Skip links are best placed at the top of the 
page as their own form of navigation and therefore give the user the option to go directly to a 
page section. Implementing a skip link can be done as follows: 
<a href="#searchresults">Skip to search results</a> 
<a href="#content">Skip to content </a> 
(#searchresults and #content refer to identifiers of the sections to be linked) 
Issue: Cascading Menus 
Solution: Also known as drop-down menus, these are menus with more than one hierarchy of 
links. These types of menus may present challenges to users who cannot see the mouse pointer to 
select an inner menu item or scroll down to additional options. They also present a challenge to 
screen readers when reading through the hierarchy. One solution is to display all options at once 
on one level. If this is not possible due to a large number of links, a list-only menu section or page 
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can be included, like a site map, where users can find all the menu items in one list. Additionally, 
menus should always be keyboard navigable. 
Issue: Device Independence 
Solution: Navigation should be usable with whatever input device the user is using, like the 
keyboard, mouse or microphone.  Keyboard accessibility can be achieved by adding the outline 
property to the CSS or assigning keyboard shortcuts as described previously. Microphone inputs 
can be captured by a selection of web audio Application Program Interfaces (APIs) which allow the 
website to access the user’s microphone and allowing them to verbalize the menu items.  
Content 
Issue: Older Browsers 
Solution: As much as a website needs to be compatible with different displays and screen 
resolutions, it is just as imperative to be compatible with older browsers, and this includes 
technologies like JavaScript, media embeds, HTML5, responsive layouts, etc. Older browsers may 
render elements wrongly or worse, cause the website to break. To deal with this, Dave Sparks 
(2011) suggests to write code that either progressively enhances or gracefully degrades. 
Progressively enhancing refers to writing code for older technologies first then adding 
enhancements (like CSS3, HTML5) for users with newer browsers. Gracefully degrading is the 
opposite where the website is coded using current technologies then adding compatibility support 
for older browsers like adding separate style sheets or enabling HTML5 using JavaScript. 
Issue: Providing Context 
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Solution: Providing context is vital in ensuring that screen readers read content seamlessly and 
continuously. This can be accomplished in a number of ways for example, using section headings 
(<H1> to <H6>) to make content more structured, using paragraphs to break up large sections of 
text (<P>), specifying titles for frames (<frame src=“frame-link.html” title=”frame 
title”), using description tags where the title alone might not be clear enough(<frame 
src=“frame-link.html” longdesc=”frame description”),and associating labels with their 
respective controls (<label for “form element”>form element</label>), etc. 
Issue: Text-Only Pages 
Solution: In addition to providing text descriptions to non-text elements like images, it is advised to 
include a text-only version of all pages. Text is universally accessible since it can also be used by 
screen readers, braille readers and other assistive devices, therefore equivalent text-only pages 
with up-to-date content should be available. A link to the text-only page should be prominently 
situated on the normal pages. 
Issue: Parenthesis/Asterisks 
Solution: While commas and periods are understood by screen readers, parentheses and asterisks 
are read in the literal way such as “(hello)” is read as “left paren hello right paren”. This 
can be disorienting to users therefore it is advised to minimize their use in the content. 
Forms 
Issue: Placeholder Text 
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Solution: This is a widely used method when labeling form fields, where instead of labeling beside 
the field, it is labeled inside the field as default text. Not all screen readers are capable of reading 
this text which may lead to users missing out on what is required in the field. It is thus suggested to 
include separate labels in addition to placeholder text because labels also provide field description 
attributes and context. 
Issue: Field Labelling 
Solution: Correct field labeling applies to using meaningful text that describes the input expected, 
providing context of the field (<label for=”…”>, <label id=”…”>) and labeling that matches 
the form control(<label for=”selectfield”>Select Field</label><select>(field 
options)</select> or (<label for=”text field field”><input 
type=”textfield”></label>). 
Issue: Field Grouping 
Solution: Field grouping makes forms easier to follow using screen readers especially in large 
forms, for example the advanced search. It is suggested to group related fields together using 
<legend> and <fieldset> tags which will be better understood by screen readers instead of using 
<div> tags to divide the sections as it is currently. Legend tags can be used inside fieldsets to 
display a label to the set of related fields, for example: 
<fieldset> 
<legend>Search Filters</legend> 
<label for=”file-format”>File Format</label> 
<input type=”textfield”> 
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<label for=”language”>Language</label> 
<input type=”textfield”> 
</fieldset> 
<fieldset> 
<legend>Sort</legend> 
<label for=”publish-date”>Publish Date</label> 
<input type=”textfield”> 
<label for=”author”>Author</label> 
<input type=”textfield”> 
</fieldset> 
Links/Buttons 
Issue: Repetitive/Dead Links 
Solution: The number of links/buttons in a page should be minimal in order to reduce the amount 
of tabbing a user has to perform when using a keyboard. Additionally, Pernice and Nielsen’s 
(2001) study highlighted one participant’s complaint about a page with 162 links and since he was 
using a screen magnifier, this presented a lot of reading in large print. A high number of links can 
be a characteristic of either repetitive links or outdated/dead links pointing to non-existent pages. 
Issue: Images as Links 
Solution: Using images as links can bring reading challenges to the screen reader. This was a 
finding by Pernice and Nielsen (2001) where when faced with an image, the screen reader 
software, JAWS, would translate it as “visited link graphic click here”. When a user hears this, they 
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get confused over what is being communicated. It is suggested to instead have actual links and the 
graphic separately. 
Issue: Anchor Text 
Solution: Anchor text in a link refers to the HREF, Name, Title, and optional attributes like REL and 
URN (Uniform resource number) if available. These attributes should be descriptive of what the 
target for the link is. Phrases like “click here” or “read more” in the any of these attributes is 
discouraged. Anchors can also point to a section within a page and should also be descriptive of 
the target section, for example if the target is this heading:  
<H1 id=item details>Item Details</H1>  
The link anchor should be: <a href=#item-details>Item Details</a> 
Font 
Issue: Background Contrast 
Solution: Font always needs to be legible by ensuring that it has a high contrast ratio with the 
background. As part of the design phase, it is recommended to choose adequately contrasting 
colors by checking its contrast ratio using tools like Luminosity Color Contrast Ratio Analyzer tool, 
which was used during analysis of the DCL website. The recommended minimum contrast ratio is 
4.5:1. This also applies to text with image backgrounds, for example a black image background 
with white text may look okay but when the user turns off images, the white text will now be 
against a white background. To counter this, it is best to ensure that default font and background 
colors adequately contrast. 
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Issue: Relative Font Sizes 
Solution: Expressing font sizes in relative units (em, percentage) rather than absolute units (pixels, 
points) enables users to enlarge or reduce the font size as needed.  
Color/Contrast 
Issue: Background Contrast 
Solution: It should be ensured that background colors contrast with the content of the pages. This 
applies not only to text, but also text on top of images. Consideration should be taken when using 
background images and the possibility that a user may turn off images. Another consideration is 
that a user may choose to invert colors or view in monochrome mode. It is therefore suggested 
that tests be performed for each of these use-cases.  
Issue: Viewable without Color 
Solution: This means that the website should be viewable in not only the colors chosen for the 
website, but also able use the system color scheme that the user selected in their operating 
system. This can be accomplished by using specific keywords, for example:  
 - Instead of: <font color = “#FF000”>, use <font color = “windowtext”> 
- Instead of: <background color = “#000000”>, use <background color = 
“highlight”> 
The keywords “window” and “highlight” will make the color the same as the colors selected in the 
operating system.  As a caveat, using this method may drastically affect the overall look of the 
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website, therefore it is recommended to use on vital components. It is also restricted to the 
Windows Explorer browser only. 
Tables 
Issue: Table Summaries 
Solution: Table summaries are used to summarize the content of a table and is used by screen 
readers to narrate to the user how content has been organized or what it contains, although they 
are not displayed on the screen. Implementing a table summary is as follows: 
 <table summary = “”> 
  <tr> 
   … 
  </tr> 
 </table> 
 
 
Column and row headers are also vital in ensuring screen readers guide the users one cell at a 
time while narrating the respective column and row headers, and this makes it easy to navigate 
complex tables. Column and row headers are assigned using the <th> tag. 
Video/Audio 
Issue: Captions and Transcripts 
Solution: All audio and video should include captions that are synchronized with the presentation 
and transcripts for those who cannot view the video. Caption text should be clear and on 
contrasting background that will not be affected by the moving images in the video.  If the media 
is embedded from an external provider like YouTube, transcripts should be available locally. 
Images 
Issue: ALT Tags 
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Solution: Most of the images with missing ALT tags in the website were from invisible/transparent 
images, and while these were used primarily for layout purposes, it is still advisable to add the tag 
so that the user with a screen reader may know that it is not a vital piece of information. 
Following these redesign suggestions it is probable that the overall look and feel of the 
website will be affected therefore if the current look is important, a prominent link in the header 
can be added to take the user to a separate accessible theme that incorporates all the factors to 
better accommodate visually impaired users. 
CONCLUSION 
This study uncovered elements that could be redesigned to increase accessibility not only 
in the DCL website but may be applied in other library websites. The study also highlighted the 
range of non-conformance among elements for example images having a low non-conformance 
proportion which indicating that image accessibility rules were followed, but areas like layout and 
content still need more work. This shows that for a website to be considered accessible, it is not 
just about ALT tags, but lot more factors to be considered. Since this study employed professional 
opinion, a future improvement can be to increase the number of professional sources to get even 
more accessibility factors that may have been missed or newer ones that will have been 
discovered due to technological changes. Another improvement can be to add more coders in 
analysis, using a variety of browsers, which would also add the capability of analyzing more pages 
or the whole website. 
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Mashable, 
Inc 
5 Ways to 
Ensure Your 
Site Is 
Accessible to 
the Visually 
Impaired 
Make 
Allowances 
For Enlarged 
Text 
Font Kelli 
Shaver, 
2011 
http://mashable.
com/2011/04/20
/design-for-
visually-
impaired/#hVID_
VGIoPqV 
Mashable, 
Inc 
5 Ways to 
Ensure Your 
Site Is 
Accessible to 
the Visually 
Impaired 
Contrast is 
Key 
 Color, 
Contrast 
Kelli 
Shaver, 
2011 
http://mashable.
com/2011/04/20
/design-for-
visually-
impaired/#hVID_
VGIoPqV 
Mashable, 
Inc 
5 Ways to 
Ensure Your 
Site Is 
Accessible to 
the Visually 
Impaired 
Be Mindful of 
Colors for 
Action Items 
Buttons, 
Links 
Kelli 
Shaver, 
2011 
http://mashable.
com/2011/04/20
/design-for-
visually-
impaired/#hVID_
VGIoPqV 
Mashable, 
Inc 
5 Ways to 
Ensure Your 
Site Is 
Accessible to 
the Visually 
Impaired 
Responsive 
layout 
Layout Kelli 
Shaver, 
2011 
http://mashable.
com/2011/04/20
/design-for-
visually-
impaired/#hVID_
VGIoPqV 
Mashable, 
Inc 
5 Ways to 
Ensure Your 
Site Is 
Accessible to 
the Visually 
Impaired 
Use 
Keyboard 
Shortcuts to 
Aid 
Navigation 
Navigatio
n 
Kelli 
Shaver, 
2011 
http://mashable.
com/2011/04/20
/design-for-
visually-
impaired/#hVID_
VGIoPqV 
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American 
Foundation 
for the 
Blind 
Tips and Tricks 
to Improve 
Web 
Accessibility 
Relative Font 
Sizes 
Font American 
Foundation 
for the 
Blind, 2015 
http://www.afb.o
rg/info/living-
with-vision-
loss/using-
technology/creati
ng-accessible-
websites/tips-
and-tricks/1235 
American 
Foundation 
for the 
Blind 
Tips and Tricks 
to Improve 
Web 
Accessibility 
Provide 
Alternative 
Text for 
Images 
Images American 
Foundation 
for the 
Blind, 2015 
http://www.afb.o
rg/info/living-
with-vision-
loss/using-
technology/creati
ng-accessible-
websites/tips-
and-tricks/1235 
American 
Foundation 
for the 
Blind 
Tips and Tricks 
to Improve 
Web 
Accessibility 
Name Links 
Carefully 
Links American 
Foundation 
for the 
Blind, 2015 
http://www.afb.o
rg/info/living-
with-vision-
loss/using-
technology/creati
ng-accessible-
websites/tips-
and-tricks/1235 
American 
Foundation 
for the 
Blind 
Tips and Tricks 
to Improve 
Web 
Accessibility 
Explicitly 
State 
Information 
Content American 
Foundation 
for the 
Blind, 2015 
http://www.afb.o
rg/info/living-
with-vision-
loss/using-
technology/creati
ng-accessible-
websites/tips-
and-tricks/1235 
American 
Foundation 
for the 
Blind 
Tips and Tricks 
to Improve 
Web 
Accessibility 
Label Forms 
Properly 
Forms American 
Foundation 
for the 
Blind, 2015 
http://www.afb.o
rg/info/living-
with-vision-
loss/using-
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technology/creati
ng-accessible-
websites/tips-
and-tricks/1235 
American 
Foundation 
for the 
Blind 
Tips and Tricks 
to Improve 
Web 
Accessibility 
Provide Skip 
Links 
Links American 
Foundation 
for the 
Blind, 2015 
http://www.afb.o
rg/info/living-
with-vision-
loss/using-
technology/creati
ng-accessible-
websites/tips-
and-tricks/1235 
American 
Foundation 
for the 
Blind 
Designing 
Accessible 
Web Forms 
Use Logical 
Layouts 
Forms American 
Foundation 
for the 
Blind, 2015 
http://www.afb.org/i
nfo/living-with-vision-
loss/using-
technology/creating-
accessible-
websites/accessible-
forms/1235 
American 
Foundation 
for the 
Blind 
Designing 
Accessible 
Web Forms 
Use the 
"Label" Tag 
for Form 
Controls 
Forms American 
Foundation 
for the 
Blind, 2015 
http://www.afb.o
rg/info/living-
with-vision-
loss/using-
technology/creati
ng-accessible-
websites/accessi
ble-forms/1235 
American 
Foundation 
for the 
Blind 
Designing 
Accessible 
Web Forms 
Avoid Radio 
Buttons 
Forms American 
Foundation 
for the 
Blind, 2015 
http://www.afb.o
rg/info/living-
with-vision-
loss/using-
technology/creati
ng-accessible-
websites/accessi
ble-forms/1235 
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American 
Foundation 
for the 
Blind 
Designing 
Accessible 
Web Forms 
Label Select 
Menus 
Forms American 
Foundation 
for the 
Blind, 2015 
http://www.afb.o
rg/info/living-
with-vision-
loss/using-
technology/creati
ng-accessible-
websites/accessi
ble-forms/1235 
American 
Foundation 
for the 
Blind 
Designing 
Accessible 
Web Forms 
Form should 
be usable by 
keyboard 
Forms American 
Foundation 
for the 
Blind, 2015 
http://www.afb.o
rg/info/living-
with-vision-
loss/using-
technology/creati
ng-accessible-
websites/accessi
ble-forms/1235 
American 
Foundation 
for the 
Blind 
Designing 
Accessible 
Web Forms 
Use the 
Fieldset Tag 
for 
checkboxes 
Forms American 
Foundation 
for the 
Blind, 2015 
http://www.afb.o
rg/info/living-
with-vision-
loss/using-
technology/creati
ng-accessible-
websites/accessi
ble-forms/1235 
Website 
Tool Tester 
The Complete 
Guide to 
Making Your 
Website 
Accessible to 
Disabled Users 
Non-text 
content 
should be 
described 
with words 
and mark up 
Images, 
Video, 
Audio 
Guest 
Author, 
2013 
http://www.web
sitetooltester.co
m/en/blog/websi
te-accessibility-
for-disabled-
users/ 
Website 
Tool Tester 
The Complete 
Guide to 
Making Your 
Website 
Accessible to 
Disabled Users 
Video should 
be 
accompanied 
by an 
accurate 
transcript  
Video, 
Audio 
Guest 
Author, 
2013 
http://www.web
sitetooltester.co
m/en/blog/websi
te-accessibility-
for-disabled-
users/ 
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Website 
Tool Tester 
The Complete 
Guide to 
Making Your 
Website 
Accessible to 
Disabled Users 
Markup on 
the page 
should flow 
logically 
Layout, 
Headings
, 
Subheadi
ngs 
Guest 
Author, 
2013 
http://www.websitet
ooltester.com/en/blo
g/website-
accessibility-for-
disabled-users/ 
Website 
Tool Tester 
The Complete 
Guide to 
Making Your 
Website 
Accessible to 
Disabled Users 
Color of your 
font should 
contrast with 
the page 
background 
Color, 
Contrast, 
Font, 
Backgrou
nds 
Guest 
Author, 
2013 
http://www.web
sitetooltester.co
m/en/blog/websi
te-accessibility-
for-disabled-
users/ 
Website 
Tool Tester  
The Complete 
Guide to 
Making Your 
Website 
Accessible to 
Disabled Users 
Clear heading 
structure 
Headings Guest 
Author, 
2013 
http://www.web
sitetooltester.co
m/en/blog/websi
te-accessibility-
for-disabled-
users/ 
Website 
Tool Tester 
The Complete 
Guide to 
Making Your 
Website 
Accessible to 
Disabled Users 
Consistent 
page 
structure 
Layout Guest 
Author, 
2013 
http://www.web
sitetooltester.co
m/en/blog/websi
te-accessibility-
for-disabled-
users/ 
Website 
Tool Tester 
The Complete 
Guide to 
Making Your 
Website 
Accessible to 
Disabled Users 
Ample space 
between 
navigational 
elements and 
links 
Navigatio
n, Links 
Guest 
Author, 
2013 
http://www.web
sitetooltester.co
m/en/blog/websi
te-accessibility-
for-disabled-
users/ 
Website 
Tool Tester 
The Complete 
Guide to 
Making Your 
Website 
Accessible to 
Disabled Users 
Hyperlinks 
should be 
paired with 
descriptive 
anchor text 
Links Guest 
Author, 
2013 
http://www.web
sitetooltester.co
m/en/blog/websi
te-accessibility-
for-disabled-
users/ 
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Website 
Tool Tester 
The Complete 
Guide to 
Making Your 
Website 
Accessible to 
Disabled Users 
Clear 
labelling of 
fields 
Forms Guest 
Author, 
2013 
http://www.web
sitetooltester.co
m/en/blog/websi
te-accessibility-
for-disabled-
users/ 
Website 
Tool Tester 
The Complete 
Guide to 
Making Your 
Website 
Accessible to 
Disabled Users 
Resizable text Font Guest 
Author, 
2013 
http://www.web
sitetooltester.co
m/en/blog/websi
te-accessibility-
for-disabled-
users/ 
Nielsen 
Norman 
Group 
Ensure High 
Contrast for 
Text Over 
Images 
Legible and 
readable text 
with 
adequate 
contrast from 
background 
Font, 
Contrast, 
Color, 
Images 
Aurora 
Bedford, 
2015 
https://www.nng
roup.com/articles
/text-over-
images/ 
Nielsen 
Norman 
Group 
Seniors as 
Web Users 
Use large 
fonts and 
spacing for 
hyperlinks 
Links, 
Buttons, 
Navigatio
n 
Jakob 
Nielsen, 
2013 
https://www.nng
roup.com/articles
/usability-for-
senior-citizens/ 
Nielsen 
Norman 
Group 
Placeholders 
in Form Fields 
Are Harmful 
Use clear 
labels instead 
of 
placeholder 
text in form 
fields 
Forms  Katie 
Sherwin, 
2014 
https://www.nng
roup.com/articles
/form-design-
placeholders/ 
Nielsen 
Norman 
Group 
Keyboard-
Only 
Navigation for 
Improved 
Accessibility 
All interactive 
elements 
should be 
keyboard 
accessible 
Layout, 
Links, 
Navigatio
n, 
Keyboard 
Nielsen 
Norman 
Group, 
2015 
https://www.nng
roup.com/articles
/keyboard-
accessibility/ 
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Nielsen 
Norman 
Group 
Screen 
Readers on 
Touchscreen 
Devices 
Convenient 
navigation for 
users with 
screen 
readers 
Headings
, Content, 
Keyboard 
Katie 
Sherwin, 
2015 
https://www.nng
roup.com/articles
/touchscreen-
screen-readers/ 
Nielsen 
Norman 
Group 
Beyond ALT 
Text: Making 
the Web Easy 
to Use for 
People with 
Disabilities 
Minimize use 
of graphics 
Images Kara 
Pernice and 
Jakob 
Nielsen, 
2001 
https://media.nn
group.com/medi
a/reports/free/Us
ability_Guidelines
_for_Accessible_
Web_Design.pdf 
Nielsen 
Norman 
Group 
Beyond ALT 
Text: Making 
the Web Easy 
to Use for 
People with 
Disabilities 
Avoid 
popups/new 
windows 
Layout Kara 
Pernice and 
Jakob 
Nielsen, 
2001 
https://media.nn
group.com/medi
a/reports/free/Us
ability_Guidelines
_for_Accessible_
Web_Design.pdf 
Nielsen 
Norman 
Group 
Beyond ALT 
Text: Making 
the Web Easy 
to Use for 
People with 
Disabilities 
Avoid using 
cascading 
menus 
Navigatio
n 
Kara 
Pernice and 
Jakob 
Nielsen, 
2001 
https://media.nn
group.com/medi
a/reports/free/Us
ability_Guidelines
_for_Accessible_
Web_Design.pdf 
Nielsen 
Norman 
Group 
Beyond ALT 
Text: Making 
the Web Easy 
to Use for 
People with 
Disabilities 
Limit the 
number of 
links per page 
Links, 
Buttons 
Kara 
Pernice and 
Jakob 
Nielsen, 
2001 
https://media.nn
group.com/medi
a/reports/free/Us
ability_Guidelines
_for_Accessible_
Web_Design.pdf 
Nielsen 
Norman 
Group 
Beyond ALT 
Text: Making 
the Web Easy 
to Use for 
Avoid using 
images as 
links 
Images, 
Links 
Kara 
Pernice and 
Jakob 
https://media.nn
group.com/medi
a/reports/free/Us
ability_Guidelines
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O
rganization / 
Pu
blisher 
Title 
A
ccessibility Factor 
Elem
ent(s) A
ffected 
A
uthor(s), Year 
D
erived from
 
People with 
Disabilities 
Nielsen, 
2001 
_for_Accessible_
Web_Design.pdf 
Nielsen 
Norman 
Group 
Beyond ALT 
Text: Making 
the Web Easy 
to Use for 
People with 
Disabilities 
Notify users 
when page 
has 
completed 
loading 
Layout Kara 
Pernice and 
Jakob 
Nielsen, 
2001 
https://media.nn
group.com/medi
a/reports/free/Us
ability_Guidelines
_for_Accessible_
Web_Design.pdf 
Nielsen 
Norman 
Group 
Beyond ALT 
Text: Making 
the Web Easy 
to Use for 
People with 
Disabilities 
Minimize 
scrolling 
Layout Kara 
Pernice and 
Jakob 
Nielsen, 
2001 
https://media.nn
group.com/medi
a/reports/free/Us
ability_Guidelines
_for_Accessible_
Web_Design.pdf 
Nielsen 
Norman 
Group 
Beyond ALT 
Text: Making 
the Web Easy 
to Use for 
People with 
Disabilities 
Consistent 
page design 
Layout, 
Navigatio
n 
Kara 
Pernice and 
Jakob 
Nielsen, 
2001 
https://media.nn
group.com/medi
a/reports/free/Us
ability_Guidelines
_for_Accessible_
Web_Design.pdf 
Nielsen 
Norman 
Group 
Beyond ALT 
Text: Making 
the Web Easy 
to Use for 
People with 
Disabilities 
Put form 
entry fields 
and labels 
close to each 
other 
Forms Kara 
Pernice and 
Jakob 
Nielsen, 
2001 
https://media.nn
group.com/medi
a/reports/free/Us
ability_Guidelines
_for_Accessible_
Web_Design.pdf 
Nielsen 
Norman 
Group 
Beyond ALT 
Text: Making 
the Web Easy 
to Use for 
People with 
Disabilities 
Avoid red 
text or yellow 
highlighting 
to indicate 
errors 
Forms Kara 
Pernice and 
Jakob 
Nielsen, 
2001 
https://media.nn
group.com/medi
a/reports/free/Us
ability_Guidelines
_for_Accessible_
Web_Design.pdf 
Nielsen 
Norman 
Group 
Beyond ALT 
Text: Making 
the Web Easy 
to Use for 
Match tab 
order to 
visual layout 
Layout, 
Forms 
Kara 
Pernice and 
Jakob 
https://media.nn
group.com/medi
a/reports/free/Us
ability_Guidelines
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O
rganization / 
Pu
blisher 
Title 
A
ccessibility Factor 
Elem
ent(s) A
ffected 
A
uthor(s), Year 
D
erived from
 
People with 
Disabilities 
Nielsen, 
2001 
_for_Accessible_
Web_Design.pdf 
Nielsen 
Norman 
Group 
Beyond ALT 
Text: Making 
the Web Easy 
to Use for 
People with 
Disabilities 
Use vertical 
layout for 
forms 
Forms Kara 
Pernice and 
Jakob 
Nielsen, 
2001 
https://media.nn
group.com/medi
a/reports/free/Us
ability_Guidelines
_for_Accessible_
Web_Design.pdf 
Nielsen 
Norman 
Group 
Beyond ALT 
Text: Making 
the Web Easy 
to Use for 
People with 
Disabilities 
Use standard 
entry for 
phone 
number fields 
Forms Kara 
Pernice and 
Jakob 
Nielsen, 
2001 
https://media.nn
group.com/medi
a/reports/free/Us
ability_Guidelines
_for_Accessible_
Web_Design.pdf 
Nielsen 
Norman 
Group 
Beyond ALT 
Text: Making 
the Web Easy 
to Use for 
People with 
Disabilities 
Have submit 
button close 
to form 
Forms Kara 
Pernice and 
Jakob 
Nielsen, 
2001 
https://media.nn
group.com/medi
a/reports/free/Us
ability_Guidelines
_for_Accessible_
Web_Design.pdf 
Nielsen 
Norman 
Group 
Beyond ALT 
Text: Making 
the Web Easy 
to Use for 
People with 
Disabilities 
Provide 
sufficient 
time to fill in 
forms 
Forms Kara 
Pernice and 
Jakob 
Nielsen, 
2001 
https://media.nn
group.com/medi
a/reports/free/Us
ability_Guidelines
_for_Accessible_
Web_Design.pdf 
Nielsen 
Norman 
Group 
Beyond ALT 
Text: Making 
the Web Easy 
to Use for 
People with 
Disabilities 
Specify fonts 
in em rather 
than pixels 
Font Kara 
Pernice and 
Jakob 
Nielsen, 
2001 
https://media.nn
group.com/medi
a/reports/free/Us
ability_Guidelines
_for_Accessible_
Web_Design.pdf 
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O
rganization / 
Pu
blisher 
Title 
A
ccessibility Factor 
Elem
ent(s) A
ffected 
A
uthor(s), Year 
D
erived from
 
Nielsen 
Norman 
Group 
Beyond ALT 
Text: Making 
the Web Easy 
to Use for 
People with 
Disabilities 
Mindfulness 
in using 
parenthesis 
and asterisks 
Content Kara 
Pernice and 
Jakob 
Nielsen, 
2001 
https://media.nn
group.com/medi
a/reports/free/Us
ability_Guidelines
_for_Accessible_
Web_Design.pdf 
Nielsen 
Norman 
Group 
Beyond ALT 
Text: Making 
the Web Easy 
to Use for 
People with 
Disabilities 
Forgiving 
search engine 
Search Kara 
Pernice and 
Jakob 
Nielsen, 
2001 
https://media.nn
group.com/medi
a/reports/free/Us
ability_Guidelines
_for_Accessible_
Web_Design.pdf 
Nielsen 
Norman 
Group 
Beyond ALT 
Text: Making 
the Web Easy 
to Use for 
People with 
Disabilities 
Place search 
in prominent 
area 
Search Kara 
Pernice and 
Jakob 
Nielsen, 
2001 
https://media.nn
group.com/medi
a/reports/free/Us
ability_Guidelines
_for_Accessible_
Web_Design.pdf 
Nielsen 
Norman 
Group 
Beyond ALT 
Text: Making 
the Web Easy 
to Use for 
People with 
Disabilities 
Avoid use of 
large tables 
Tables Kara 
Pernice and 
Jakob 
Nielsen, 
2001 
https://media.nn
group.com/medi
a/reports/free/Us
ability_Guidelines
_for_Accessible_
Web_Design.pdf 
Nielsen 
Norman 
Group 
Beyond ALT 
Text: Making 
the Web Easy 
to Use for 
People with 
Disabilities 
Avoid 
graphics in 
tables 
Tables Kara 
Pernice and 
Jakob 
Nielsen, 
2001 
https://media.nn
group.com/medi
a/reports/free/Us
ability_Guidelines
_for_Accessible_
Web_Design.pdf 
Nielsen 
Norman 
Group 
Beyond ALT 
Text: Making 
the Web Easy 
to Use for 
Be aware of 
column 
layouts 
Layout Kara 
Pernice and 
Jakob 
Nielsen, 
2001 
https://media.nngrou
p.com/media/reports
/free/Usability_Guide
lines_for_Accessible_
Web_Design.pdf 
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O
rganization / 
Pu
blisher 
Title 
A
ccessibility Factor 
Elem
ent(s) A
ffected 
A
uthor(s), Year 
D
erived from
 
People with 
Disabilities 
Nielsen 
Norman 
Group 
Beyond ALT 
Text: Making 
the Web Easy 
to Use for 
People with 
Disabilities 
Include table 
summaries 
Tables Kara 
Pernice and 
Jakob 
Nielsen, 
2001 
https://media.nn
group.com/medi
a/reports/free/Us
ability_Guidelines
_for_Accessible_
Web_Design.pdf 
Nielsen 
Norman 
Group 
Beyond ALT 
Text: Making 
the Web Easy 
to Use for 
People with 
Disabilities 
Describe 
frames 
Frames Kara 
Pernice and 
Jakob 
Nielsen, 
2001 
https://media.nn
group.com/medi
a/reports/free/Us
ability_Guidelines
_for_Accessible_
Web_Design.pdf 
Nielsen 
Norman 
Group 
Video Usability Include 
captions and 
transcript for 
video 
Video, 
Audio 
Amy 
Schade, 
2014 
https://www.nngrou
p.com/articles/video-
usability/ 
Nielsen 
Norman 
Group 
Tunnel Vision 
and Selective 
Attention 
Position 
related items 
next to each 
other 
Layout Jakob 
Nielsen, 
2014 
https://www.nngrou
p.com/articles/tunnel
-vision-and-selective-
attention/ 
Center for 
Persons 
with 
Disabilities 
How Blind 
People Use 
the Web - Key 
Concepts 
Provide 
column and 
row headers 
Tables Center for 
Persons 
with 
Disabilities, 
2013 
http://webaim.or
g/articles/visual/
blind#keyconcept
s 
Center for 
Persons 
with 
Disabilities 
How Blind 
People Use 
the Web - Key 
Concepts 
Avoid using 
image maps 
Images Center for 
Persons 
with 
Disabilities, 
2013 
http://webaim.or
g/articles/visual/
blind#keyconcept
s 
Center for 
Persons 
with 
Disabilities 
Key Concepts 
for Low Vision 
Avoid text in 
graphics 
Text, 
Images 
Center for 
Persons 
with 
http://webaim.org/ar
ticles/visual/lowvision
#keyconcepts 
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O
rganization / 
Pu
blisher 
Title 
A
ccessibility Factor 
Elem
ent(s) A
ffected 
A
uthor(s), Year 
D
erived from
 
Disabilities, 
2013 
Center for 
Persons 
with 
Disabilities 
Key Concepts 
for Low Vision 
Avoid 
horizontal 
scrolling 
Layout Center for 
Persons 
with 
Disabilities, 
2013 
http://webaim.org/ar
ticles/visual/lowvision
#keyconcepts 
Center for 
Persons 
with 
Disabilities 
Key Concepts 
for Color-
blindness 
Reds and 
greens are 
often 
indistinguisha
ble 
Color Center for 
Persons 
with 
Disabilities, 
2013 
http://webaim.org/ar
ticles/visual/colorblin
d#keyconcepts 
Web 
Usability 
Accessible 
Forms 1: 
Labels and 
identification 
Use explicit 
form labels 
using  "for" 
and "id" 
Forms Roger 
Hudson, 
2013 
http://usability.com.a
u/2013/04/accessible
-forms-1-labels-and-
identification/ 
UX Matters Don’t Put 
Hints Inside 
Text Boxes in 
Web Forms 
Refrain from 
putting hints 
inside text 
boxes and 
fields 
Forms Caroline 
Jarrett, 
2010 
http://www.uxmatte
rs.com/mt/archives/2
010/03/dont-put-
hints-inside-text-
boxes-in-web-
forms.php 
UX Matters Accessibility 
First - for a 
Better User 
Experience for 
All 
Autorefreshin
g information 
can be 
distracting 
Content Whitney 
Quesenber
y, 2010 
http://www.uxmatte
rs.com/mt/archives/2
010/12/accessibility-
firstfor-a-better-user-
experience-for-
all.php 
UX Matters Accessibility 
First - for a 
Better User 
Experience for 
All 
Simple 
layouts 
improve 
readability 
Layout Whitney 
Quesenber
y, 2010 
http://www.uxmatte
rs.com/mt/archives/2
010/12/accessibility-
firstfor-a-better-user-
experience-for-
all.php 
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Pages Reviewed 
Page 
ID 
Page Title Page URL 
P1 Homepage https://durhamcountylibrary.org/ 
P2 User log in https://durhamcountylibrary.org/login/ 
P3 Catalog landing page https://dur.ent.sirsi.net/client/en_US/default 
P4 Catalog advanced search https://dur.ent.sirsi.net/client/en_US/default/search/
advanced? 
P5 Catalog search results https://dur.ent.sirsi.net/client/en_US/default/search/
results?qu=patterson%2C+james&te= 
P6 Catalog item details https://dur.ent.sirsi.net/client/en_US/default/search/
detailnonmodal/ent:$002f$002fSD_ILS$002f0$002fS
D_ILS:454758/ada?qu=patterson%2C+james 
P7 Locations and hours https://durhamcountylibrary.org/location/ 
P8 Calendar https://durhamcountylibrary.org/calendar/ 
P9 Program videos https://durhamcountylibrary.org/humanitiesvideos/ 
P10 Contact https://durhamcountylibrary.org/contact/ 
 
Coding Definition 
 Images 
o Does image contain ALT text?   
o Is there text on the graphic? 
o If there is text on the image, is there contrast from the background? 
o Does the image contain more than one clickable area to different destinations? 
o If the image is an image map, are all links and alternative text available? 
o Does the image map only contain static content?  
 Video/Audio 
o Does the video or audio include captions? 
o Does the video or audio include a transcript? 
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 Color/Contrast 
o Does the content on the page contrast with the background? 
o Is the content viewable with color switched off? 
o Have the colors red or green been used to convey specific information? 
 Layout 
o Does the page re-adjust for mobile screens? 
o Does the page’s markup have a logical flow? E.g. H1 then subheadings H2, etc. 
o Is it possible to navigate the interactive elements using the keyboard only? 
o Are pop-ups or new windows triggered from the page? 
o Does page give notification after it has completed loading? 
o Is there scrolling on the page? 
o Is the page content divided into columns? 
o Is there a defined style sheet supporting the page? 
o Does the page identify the natural language in its header? 
o Does the code validate to W3C standards?  
o Is the page still readable after turning off all styling? 
 Content 
o Are parenthesis or asterisks used where unnecessary? 
o Does the page auto-refresh? 
o Is the content viewable in different screens and browsers? 
o Are embedded objects usable with screen readers? 
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o Where the content is not viewable in a screen reader, is there interim content 
provided? 
o Does page have any flickering content like flash, gifs, etc.? 
o Is there a text-only page with equivalent information and functionality? 
 Font 
o Is there a provision for font enlargement on page? 
o Does the page specify relative font sizes like em, pt. or %? 
o Is the text legible and contrasting from the background? 
 Tables 
o Are there graphics in tables? 
o Does the table include a summary? 
o If table has more than one level, is there mark up to associate data and header cells? 
 Frames 
o Does the title text correctly identify the content of the frame  
 Forms 
o Do the fields contain placeholder text? 
o Does the form have a tab-order to visual layout? 
o Do the fields have a ‘label’ tag? 
o Does the form include radio buttons? 
o Is each select menu item labeled? 
o Is it possible to navigate the form with a keyboard? 
o Do checkboxes contain the ‘fieldset’ tag? 
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o Is red or yellow highlighting or font used to indicate errors? 
o If there is a phone number field, does the field allow for standard number entry? 
o Is the submit button visible or close to the form? 
o Is form complete timed? 
o Can the form accept input from different input devices? 
 Navigation/Menus 
o Does the navigation offer commands for quick navigation? 
o Is there ample space and a larger font between menu elements 
o Is it a cascading menu? 
o Is navigation consistent to other pages? 
o Can the form accept input from different input devices? 
o Is it possible to skip repetitive navigation links? 
 Links/Buttons 
o Does the link/button text correctly describe its destination? 
o Is there provision for skip links? 
o Does the link/buttons have larger font and spacing than the main content? 
o Can the link/button be accessed by using the keyboard? 
o Are there extra, repetitive or dead links/buttons? 
o Are the images used as links/buttons? 
 Backgrounds 
o Does the background color contrast with the page font color? 
 Headings 
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o Is the heading structure clear and consistent? (h1, h2, h3, etc.)? 
 Search 
o Can the search engine still work even with spelling mistakes? 
o It the search feature in a prominent area of the page? 
Coding Sheets 
Images 
  Non-Conformance - Count 
Page Total 
Images 
Rule ID 
1 
Rule ID 
2 
Rule ID 
3 
Rule ID 
4 
Rule ID 
5 
Rule ID 
6 
P1 20 3 1 0 12 0 0 
P2 6 0 1 0 5 0 0 
P3 25 8 1 0 4 0 0 
P4 22 20 1 0 2 0 0 
P5 43 25 2 0 2 0 0 
P6 16 13 5 0 2 0 0 
P7 14 0 9 0 6 0 0 
P8 6 0 1 0 6 0 0 
P9 21 0 1 0 6 0 0 
P10 6 0 1 0 6 0 0 
 
Video/Audio 
  Non-Conformance - Count 
Page Total Video/Audio Rule ID 7 
P1 0 0 
P2 0 0 
P3 0 0 
P4 0 0 
P5 0 0 
P6 0 0 
P7 0 0 
P8 0 0 
P9 1 1 
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  Non-Conformance - Count 
Page Total Video/Audio Rule ID 7 
P10 0 0 
 
Color/Contrast 
 Non-Conformance - yes (1) /no (0) 
Page Rule ID 8 Rule ID 9 Rule ID 10 
P1 1 1 0 
P2 1 1 0 
P3 1 0 0 
P4 1 0 0 
P5 1 0 0 
P6 1 0 0 
P7 1 1 0 
P8 1 1 0 
P9 1 1 0 
P10 1 1 0 
 
Layout 
 Non-Conformance - yes (1) /no (0) 
Page Rule 
ID 11 
Rule 
ID 12 
Rule 
ID 13 
Rule 
ID 14 
Rule 
ID 15 
Rule 
ID 16 
Rule 
ID 17 
Rule 
ID 18 
Rule 
ID 19 
Rule 
ID 20 
Rule 
ID 21 
P1 0 1 1 1 1 1 1 0 0 1 0 
P2 0 0 1 1 1 1 0 0 0 1 0 
P3 1 0 0 1 1 1 1 0 0 1 0 
P4 1 0 0 1 1 1 0 0 0 1 0 
P5 1 1 0 1 1 1 1 0 0 1 0 
P6 1 1 1 1 1 1 0 0 0 1 0 
P7 0 0 1 1 1 1 0 0 0 1 0 
P8 0 1 1 1 1 1 0 0 0 1 0 
P9 0 1 1 1 1 1 0 0 0 1 0 
P10 0 0 1 1 1 1 0 0 0 1 0 
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Content 
 Non-Conformance - yes (1) /no (0) 
Page Rule ID 
22 
Rule ID 
23 
Rule ID 
24 
Rule ID 
25 
Rule ID 
26 
Rule ID 
27 
Rule ID 
28 
Rule ID 
29 
P1 0 0 0 0 1 1 0 1 
P2 0 0 0 0 1 1 0 1 
P3 1 0 0 0 1 1 0 1 
P4 1 0 0 0 1 1 0 1 
P5 1 0 0 0 1 1 0 1 
P6 1 0 0 0 1 1 0 1 
P7 1 0 0 0 1 1 0 1 
P8 0 0 0 0 1 1 0 1 
P9 1 0 0 0 1 1 0 1 
P10 0 0 0 0 1 1 0 1 
 
Font 
 Non-Conformance - yes (1) /no (0) 
Page Rule ID 30 Rule ID 31 Rule ID 32 
P1 0 0 1 
P2 0 0 1 
P3 1 1 1 
P4 1 1 1 
P5 1 1 1 
P6 1 1 1 
P7 0 0 1 
P8 0 0 1 
P9 0 0 1 
P10 0 0 1 
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Tables 
  Non-Conformance - Count 
Page Total Tables Rule ID 
33 
Rule ID 
34 
Rule ID 
35 
Rule ID 
36 
P1 1 0 0 1 0 
P2 0 0 0 0 0 
P3 1 0 0 1 0 
P4 0 0 0 0 0 
P5 1 0 0 1 0 
P6 1 0 0 1 0 
P7 1 0 0 1 0 
P8 0 0 0 0 0 
P9 0 0 0 0 0 
P10 1 0 0 1 0 
 
Frames 
  Non-Conformance - Count 
Page Total 
Frames 
Rule ID 37 
P1 0 0 
P2 0 0 
P3 1 1 
P4 1 1 
P5 1 1 
P6 1 1 
P7 0 0 
P8 0 0 
P9 0 0 
P10 0 0 
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Forms 
  Non-Conformance - Count 
Page Total 
form
s 
Rul
e ID 
38 
Rul
e ID 
39 
Rul
e ID 
40 
Rul
e ID 
41 
Rul
e ID 
42 
Rul
e ID 
43 
Rul
e ID 
44 
Rul
e ID 
45 
Rul
e ID 
46 
Rul
e ID 
47 
Rul
e ID 
48 
Rul
e ID 
49 
P1 2 2 0 2 0 1 0 0 0 0 0 0 0 
P2 2 1 0 1 0 0 0 0 0 0 0 0 0 
P3 1 1 0 0 0 1 0 0 0 0 0 0 1 
P4 1 1 0 0 1 1 0 1 0 0 0 0 1 
P5 4 2 1 0 1 1 2 2 0 0 0 0 1 
P6 2 2 1 0 0 1 1 0 0 0 0 0 1 
P7 2 2 0 2 0 1 0 0 0 0 0 0 0 
P8 2 2 0 2 0 0 0 0 0 0 0 0 0 
P9 1 1 0 1 0 0 0 0 0 0 0 0 0 
P10 2 2 0 2 0 0 0 0 0 0 0 0 0 
 
Navigation/Menus 
 Non-Conformance - yes (1) /no (0) 
Page Rule ID 
50 
Rule ID 
51 
Rule ID 
52 
Rule ID 
53 
Rule ID 
54 
Rule ID 
55 
P1 1 0 1 1 0 1 
P2 1 0 1 1 0 1 
P3 1 1 0 0 1 1 
P4 1 0 0 0 1 1 
P5 1 0 0 0 1 1 
P6 1 0 0 0 1 1 
P7 1 0 1 1 0 1 
P8 1 0 1 1 0 1 
P9 1 0 1 1 0 1 
P10 1 0 1 1 0 1 
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Links/Buttons 
 Non-Conformance - yes (1) /no (0) 
Page Rule ID 
56 
Rule ID 
57 
Rule ID 
58 
Rule ID 
59 
Rule ID 
60 
Rule ID 
61 
P1 0 1 0 1 1 1 
P2 1 1 0 1 1 0 
P3 0 0 0 0 1 1 
P4 0 0 0 0 1 1 
P5 0 0 0 0 1 0 
P6 0 0 0 0 1 0 
P7 0 1 0 1 1 0 
P8 0 1 0 1 1 0 
P9 0 1 0 1 1 0 
P10 0 1 0 1 1 0 
 
Search 
  Non-Conformance - Count 
Page Total Search 
Forms 
Rule ID 62 Rule ID 63 
P1 2 0 0 
P2 2 0 0 
P3 1 0 0 
P4 1 0 0 
P5 1 0 0 
P6 1 0 0 
P7 2 0 0 
P8 2 0 0 
P9 2 0 0 
P10 2 0 0 
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Accessibility Non-Conformance Proportions 
Element Non-conformance 
Images 
Rule ID 1 39% 
Rule ID 2 13% 
Rule ID 3 0% 
Rule ID 4 28% 
Rule ID 5 0% 
Rule ID 6 0% 
 
Video/Audio Rule ID 7 100% 
 
Color/Contrast 
Rule ID 8 100% 
Rule ID 9 60% 
Rule ID 10 0% 
 
Layout 
Rule ID 11 40% 
Rule ID 12 50% 
Rule ID 13 70% 
Rule ID 14 100% 
Rule ID 15 100% 
Rule ID 16 100% 
Rule ID 17 30% 
Rule ID 18 0% 
Rule ID 19 0% 
Rule ID 20 100% 
Rule ID 21 0% 
 
Content 
Rule ID 22 60% 
Rule ID 23 0% 
Rule ID 24 0% 
Rule ID 25 0% 
Rule ID 26 100% 
Rule ID 27 100% 
Rule ID 28 0% 
Rule ID 29 100% 
 
Font 
Rule ID 30 40% 
Rule ID 31 40% 
Rule ID 32 100% 
 
Tables 
Rule ID 33 0% 
Rule ID 34 0% 
Rule ID 35 100% 
Rule ID 36 0% 
 
Frames Rule ID 37 100% 
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Element Non-conformance 
Forms 
Rule ID 38 84% 
Rule ID 39 11% 
Rule ID 40 53% 
Rule ID 41 11% 
Rule ID 42 32% 
Rule ID 43 16% 
Rule ID 44 16% 
Rule ID 45 0% 
Rule ID 46 0% 
Rule ID 47 0% 
Rule ID 48 0% 
Rule ID 49 21% 
 
Navigation/Menus 
Rule ID 50 100% 
Rule ID 51 10% 
Rule ID 52 60% 
Rule ID 53 60% 
Rule ID 54 40% 
Rule ID 55 100% 
 
Links/Buttons 
Rule ID 56 10% 
Rule ID 57 60% 
Rule ID 58 0% 
Rule ID 59 60% 
Rule ID 60 100% 
Rule ID 61 30% 
 
Search 
Rule ID 62 0% 
Rule ID 63 0% 
 
 
 
